Manganese(ll) and iron(ll) macrocyclic complexes of polyamide groups have been synthesized by the template condensation of diamines (2,6 diaminopyridine, 1,2 phenylenediamine and 1,3 phenylenediame) and triamine (diethylenetriamine) with phthalic acid in 1:2:2 molar ratios. On the basis of elemental analysis,
INTRODUCTION
The field of macrocyclic compounds is developing very fast due to their variety of applications/1/and importance in the area of coordination chemistry/2/. The recognition of a metal ion by a maeroeyclie ligand and modification of the properties of the resulting complexes is controlled to a large extent by a match between the size .of the ligand hole and that of the metal ion/3/. The very high thermodynamic stability and extreme kinetic inertness of transition metal complexes of polyazamacrocyclic ligands are significant since they enhance a number of industrial applications/4/, A review on maeroeyles has revealed the importance of macrocyclic complexes in biological processes such as photosynthesis and dioxygen transport/5/, their catalytic properties /6/, their potential applications as metal extraetants and as radio-therapeutic /7/ and medical imaging agents. Macrocyelic polyamines have attracted increasing attention because of their unique property, namely to form very stable chelates with various heavy metal ions /8/. Studies on the t"ol. 9 . Nos. [1] [2] 2002 ,Svnthetie, Biochemical The weighed amount of MnC12.4H20 (0.99 g/5.0 mmol) was dissolved in a minimum amount of methanol at 0C and put in a magnetically stirred 100 mL round botton flask. The stirred solution of MnCI2.4H20 was reacted with diethylenetriamine (1.04 g/l 0.0 mmol) dissolved in methanol. This was followed by the addition of a methanolic solution of phthalic acid (1.66 g/10 mmol). The reaction was carried out in 1:2:2 molar ratios. The resultant solid products were filtered, washed several times with methanol and dried. These compounds were recrystallized in benzene and dried again in vacuo.
A. Chaltdhao' et al. On the basis of spectral studies it seems that the ligands act as tetradentate chelating agents and the CIanions remained bonded with the metal atom having four coordination sites. Hence a hexa-coordinated environment around the metal atom, assigned in these complexes, is justified. 
Metal-Based Drugs
Biochemical studies
Antifungal Activities
The fungicidal action of these complexes has been studied against Macrophomina phaseolina and Aspergillus niger by spore germination method/29/and compared with a commercial fungicide bavistin ( Table 4 ). The metal salts have negligible activity, but on complexation are found to be active.
Antibacterial Activity
The title compounds were screened for their antimicrobial activity against gram negative as well as gram positive microorganisms such as E. coli, S. aureus, S. typhi, B. sublitis, A. aerogenes and B. megatherium.
The solvent used was dimethylformamide. Sensitivity plates were seeded with a bacterial inoculum of x l06 ciu/mL and each well (diameter 10 ram) was loaded with 0.1 mL of test compound solution of variable concentration in DMF. The zones of inhibition were recorded after incubation for 24 h using Vernier callibers (Table 5 ). The comparative activity data of these compounds may be interpreted in term of phenyl group content in the compounds, i.e. the molecule having a four phenyl ring has a higher effect as compared to that which has a two phenyl ring. Further, the biocidal function of these compounds can also be described in terms of chelation theory/22/. Secondly, the activity increases as the concentration increases.
Iol. 9, Nos. I-2, 2002 ,vntheti; Biochemical, Antifertility and Anti#ammatory Aspects of Manganese and h'on Complexes (Table 6 ). 
Antifertility Activity
The reactivity of synthetic products towards biological systems is an important feature of current research and macroocyclic compounds of transition metals play a significant role in this direction. A large number of manganese compounds have been shown to cause atrophy of the testis, prostate and epididymis in male mice /3 I/. in view of the potential interest in these biologically active compounds, the antifertility activity of some selected compounds has been studied (Table 7) in male mice. The colony-bred adult mice were used and 45 male mice (body weight 40-50 g) were divided randomly into three groups of 15 animals each. The animals were kept in plastic cages measuring 25 cm. 20 cm and only five animals were housed in a cage. The animals were maintained on mice feed pallets (Hindustan Lever ltd., India) and water was provided ad libitum. Only two compounds were used separately and each compound was administered at a dose level of 10 mg/kg wt/day, orally by garage tube for twenty five days. One group served as control and olive oil was used as the vehicle. After 24 h of the last administration, five animals from each group were autopsied and the reproductive organs were removed by dissection, freed from adherent tissues and weighed up to the nearest milligram. The sperm motility and sperm count in cauda epididymis were measured by using Neubaur's hemocytormeter according to the reported method/32/. It was observed that the motility and count of sperm decreased after the administration of the complexes and the spermatogenia and the accessory sex organs were also affected in treated mice. The prostate gland became swollen and the effects did not become normal even after 30 days of recovery, showing the irreversible nature of the effects. A highly significant decline (P < 0.001) in the motility of sperm was observed in the case of [Mn(N4MaC3)CI] complexes. The sperm count was also found to decrease sig:nificantly in the treated IJd. 9. Nos. [1] [2] 2002 Synthetic, Biochemical, Ant(fertility and Antiinflammatory Aspects of Manganese and Iron Complexes animals. The antifertility activity data indicate that the complexes affect the motility as well as the count of sperm in male mice. Further studies concerning other tests for these complexes are in progress.
